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Description 

[0001] The present invention relates to certain compositions and processes useful for controlling the growth of one 
or more microorganisms. The novel processes and mixtures of the present invention show unexpected synergistic 
5 activity against microorganisms, including bacteria, fungi and algae. The present invention particularly relates to the 
use of compositions/mixtures comprising an ionene polymer and a salt of dodecylamine. 

[0002] A large number of commercial industrial and agricultural products are subject to microbiological attacks that 
reduce or destroy their economic value. Examples of products that may be subject to such biological fouling are coat- 
ings, wood and wood products, agricultural seed, animal hides, textiles, plastics, adhesives, pharmaceuticals, cosmet- 

10 ics, toiletries, lubricants, agrochemicals, petrochemicals, paints, proteinaceous materials, and the like. The storage 
temperature of these and other products and the products' intrinsic characteristics make them susceptible to the growth 
of various microorganisms. These microorganisms can be introduced during manufacturing or handling by exposure 
to air, tanks, pipes, equipment, humans, or any other ageht or environment carrying microbiological contaminants. 
[0003] Aqueous systems, such as emulsions, suspensions, or solutions containing organic materials, are also highly 

*5 subject to microbiological attack. Such aqueous systems include dyes, latexes, paints, surfactants, dispersants, sta- 
bilizers, thickeners, adhesives, starches, waxes, proteins, emulsifying agents, detergents, cellulose products, resins, 
metalworking fluids, cooling tower fluids, paper mill liquors, tanning liquors, and recreational aqueous systems, i.e., 
pools, spas, etc., and the like. These systems frequently contain relatively large amounts of water, causing them to be 
well-suited environments for biological growth and thus attack and degradation. Microbiological fouling and degradation 

20 of aqueous systems containing organic materials manifests itself by problems such as loss of viscosity, gas formation, 
objectionable odors, decreased pH, emulsion breaking, color change, and gelling. 

[0004] Another objectionable phenomenon occurring in aqueous industrial, commercial, or recreational systems is 
slime formation. Slime can reduce yields from industrial processes using aqueous systems and render recreational 
aqueous systems unsuitable for use. Slime consists of matted deposits of microorganisms, fibers, and debris. It may 

25 be stringy, pasty, rubbery, tapioca-like, or hard, and may have a characteristic undesirable odor that is different from 
that of the aqueous liquid system in which it is formed. The microbiological contaminants involved in slime formation 
are primarily different species of spore-forming and nonspore-forming bacteria, particularly capsulated forms of bacteria 
that secrete gelatinous substances that envelop or encase the cells. Slime microorganisms also include filamentous 
bacteria, filamentous fungi of the mold type, yeasts, and yeast-like organisms. 

30 [0005] The microbiological organisms responsible for biological fouling of various aqueous systems include various 
bacteria, fungi, mildews, algaes, and the like. To control deterioration or degradation caused by microorganisms, various 
industrial microbicides are used. Workers in the trade have continued to seek improved biocides that have low toxicity 
and are capable of exhibiting a prolonged biocidal effect against a wide variety of microorganisms at normal use. 
Increasingly stringent environmental and safety regulations as well as escalating development costs have created the 

35 need for new microbicidal agents selected from known safe and economical materials. 

[0006] Primary alkyl carboxylic acid salts are known to have surfactant properties arising from the hydrophobic apolar 
hydrocarbon chain and the hydrophilic polar amine acid group; however, the utility and effectiveness of these com- 
pounds as microbicides and herbicides has not been known or appreciated in the prior art. 

[0007] Ionene polymers, i.e., cationic polymers containing quaternary nitrogens in the polymer backbone, is one 
40 group of biocides used in controlling bacteria and algae in various aqueous systems. See, e.g., A. Rembaum, "Biological 
Activity of Ionene Polymers," Applied Polymer Symposium No. 22, 299-31 7 (1 973) and O. May, Polymeric Antimicrobial 
Agents" in Disinfection, Sterilization, and Preservation, S. Block, ed., 322-333 (Lea & Febiger, Philadelphia, 1991). 
Ionene polymers have a variety of uses in aqueous systems such as microbicides, bactericides, and algicides as well 
as controlling, even preventing, biofilm and slime formation. U.S. Patents Nos. 3,874,870; 3,931,319; 4,027,020; 
45 4,089,977; 4,111,679; 4,506,081 ; 4,581 ,058; 4,778,813; 4,970,211 ; 5,051 ,124; 5,093,078; 5,142,002, and 5,128,1 00, 
the disclosure of each of which is incorporated here by reference, give various examples of these polymers, their 
preparation, and their uses. While generally effective as algicides and bactericides, most ionene polymers are less 
effective against many groups of fungi. 

[0008] Accordingly, there is a need in the artfor a microbicidal composition that overcomes these and other problems. 

50 

SUMMARY OF THE INVENTION 

[0009] It is therefore an object of this invention to provide a microbicidal composition capable of controlling the growth 
of at least one microorganism, particularly fungi, bacteria and algae over prolonged periods of time. It is an additional 
55 object to provide such compositions which are economical to use. Methods of controlling the growth of at least one 
microorganism are also objects of this invention. 

[0010] According to the present invention, controlling the growth of at least one microorganism includes both the 
reduction and/or prevention of such growth. It is to be further understood that by "controlling" the growth of at least 
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one microorganism, the growth of at least one microorganism is inhibited. In other words, there is no growth or sub- 
stantially no growth of at least one microorganism. "Controlling" the growth of at least one microorganism includes 
maintaining a microorganism population at a desired level (including undetectable levels such as zero population), 
reducing a microorganism population to a desired level and/or inhibiting or slowing the growth of at least one microor- 
5 ganism. Thus, materials and media susceptible to attack by at least one microorganism are preserved and/or protected 
from this attack and the resultant deleterious effects. 

[0011] In accordance with these and other objects, the present invention provides a composition comprising an 
ionene polymer and a salt of dodecylamine where the components are present in a combined amount synergistically 
effective to control the growth of at least one microorganism. 

10 [0012] The present invention also provides a method for controlling the growth of at least one microorganism in or 
on a material or medium susceptible to attack by the microorganism which comprises the step of adding to the material 
or medium a composition of the present invention in an amount synergistically effective to control the growth of the 
microorganism. The synergistically effective amount varies in accordance with the material or medium to be treated 
and can, for a particular application, be routinely determined by one skilled in the art 

is [0013] The present invention also embodies the separate addition of an ionene polymer and a salt of dodecylamine 
to the products, materials or media described above. According to this embodiment, the components are individually 
added to the system so that the final amount present at the time of use is that amount synergistically effective to control 
the growth of at least one microorganism. 

[0014] The compositions of the present invention are also useful in preserving or controlling the growth of microor- 
20 ganisms in various types of industrial media or materials susceptible to attack by microorganisms. Such media or 
materials include, but are not limited to, dyes, pastes, lumber, leather, textiles, pulp, wood chips, tanning liquor, a paper 
mill liquor, a polymer emulsion, a paint, paper and other coating and sizing agents, a metalworking fluid, a geological 
drilling lubricant, petrochemicals, a cooling water system, recreational water, influent plant water, waste water, pas- 
teurizers, retort cookers, a pharmaceutical formulation, and cosmetic and toiletry formulations. 
25 [001 5] The composition can also be useful in agrochemical formulations for the purpose of protecting seeds or crops 
against microbial spoilage. 

[0016] Additional objects and advantages of the invention will be set forth in part in the description which follows, 
and in part will be apparent from the description, or may be learned by the practice of the invention. The objects and 
advantages of the invention may be realized and obtained by means of the elements and combinations particularly 
30 pointed out in the claims. 

[0017] It is to be understood that both the foregoing general description and the following general description are 
exemplary and explanatory only and are not restrictive of the present invention as claimed. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

35 

[0018] When two chemical microbicides are combined into one product or added separately three results are pos- 
sible: 



1) The resulting product would produce an additive (neutral) effect. 
40 2) The products in the product would produce an antagonistic effect, or 

3) The chemicals in the product would produce a synergistic effect. 

[001 9] An additive effect has no economic advantage over the individual components. The antagonistic effect would 
produce a negative impact. Only synergistic effect, which is less likely than either an additive or antagonistic effect, 

45 would produce a positive effect and therefore possess economic advantages. 

[0020] It is known in the microbicidal literature that there is no theoretical method to anticipate additive, antagonistic 
or synergistic effects when two biocides are mixed to yield a new formulation. Nor is there a method to predict the 
relative proportions of the different biocides required to produce one of the three effects described above. 
[0021] The inventive microbicidal compositions combining an ionene polymer and a salt of dodecylamine demon- 

50 strate an unexpected synergistic effect compared to the respective components alone. Thus, these compositions 
achieve superior, i.e. greater than additive, microbicidal activity, even at low concentrations, against a wide variety of 
microorganisms. Examples of these microorganisms include fungi, bacteria and algae such as Trichoderma harzianun , 
Pseudomonas aeruginosa and Chlorella pyrenoidosa . Preferably, the compositions of the present invention have a 
low toxicity. 

55 [0022] Any ionene polymer or mixture of ionene polymers may be used to practice this invention. Ionene polymers 
may be classified according to the repeating unit found in the polymer. The repeating unit results from the reactants 
used to make the ionene polymer. 

[0023] A first preferred type of ionene polymer comprises the repeating unit of formula I: 
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In this formula, R 1 , R 2 , R 3 , and R 4 can be identical or different, and are selected from H, C r C 20 alkyl optionally sub- 
stituted with at least one hydroxyl group, and benzyl optionally substituted on the benzene moiety with at least one C r 
C20 alkyl group. Preferably, R 1 , R 2 , R 3 and R 4 are all methyl or ethyl. 
15 [0024] The group "A" is a divalent radical selected from C r C 10 alkylene, C 2 -C 10 alkenylene, C r C 10 alkynylene, C r 
C 10 hydroxyalkylene, symmetric or asymmetric di-Cj-C^-alkylenether, arylene, arylene-Ci-C^-alkylene, or C 1 -C 10 - 
alkylenearyl-C 1 -C 10 alkylene. Preferably, "A" is a divalent C r C 5 alkylene, C 2 -C 5 alkenylene, C 2 -C 5 hydroxyalkylene, 
or symmetric di-C 2 -C 5 -alkylenether, and most preferably "A" is -CH 2 CH 2 CH 2 - ( -CH 2 CH(OH)CH 2 - or 
-CH 2 GH 2 OCH 2 GH 2 -. 

20 [0025] The group "B" is a divalent radical selected from C 1 -C 10 alkylene, C 2 -C 10 alkenylene, C 2 -C 10 alkynylene, C r 
C 10 hydroxyalkylene, arylene, arylene-C^C^-alkylene, or C 1 -C 10 -alkylenearyl-C 1 -C 10 -alkylene. Preferably, "B" is C r 
C 5 ; alkylene, C 2 -C 5 alkenylene, C 2 -C 5 hydroxyalkylene, arylene, arylene-C 1 -C 5 -alkylene ) or C r C 5 -alkyienearyl-C r 
C 5 -alkylene. Most preferably "B" is -CH 2 CH 2 -, -CH 2 CH 2 CH 2 -, -CH 2 CH 2 CH 2 CH 2 -, or -CH 2 (CH 2 ) 4 CH 2 -. 
[0026] The counter ion, X 2 *, is a divalent counter ion, two monovalent counter ions, or a fraction of a polyvalent 

25 counter ion sufficient to balance the cationic charge in the repeating unit which forms the ionene polymer backbone. 
Preferably, X 2 " is two monovalent anions selected from a halide anion and a trihalide anion and more preferably, chloride 
or bromide. Ionene polymers having trihalide counter ions are described in U.S. Patent No. 3,778,476, the disclosure 
of which is incorporated here by reference. 

[0027] The ionene polymers having the repeating unit of formula I may be prepared by a number of known methods. 
30 One method is to react a diamine of the formula R 1 R 2 N-B-NR 1 R 2 with a dihalide of the formula X-A-X. Ionene polymers 
having this repeating unit and methods for their preparation are described, for example, in U.S. Patents Nos. 3,874,870; 
3,931 ,319; 4,025,627; 4,027,020; 4,506,081 ; and 5,093,078, the disclosure of each of which is incorporated here by 
reference. The biological activity of ionene polymers having the repeating unit of formula I is also described in these 
patents. 

35 [0028] Among the ionene polymers with a repeating unit of formula I, a particularly preferred ionene polymer is poly 
[oxyethylene-(dimethyliminio)ethylene(dimethyliminio)ethylene] dichloride. In this ionene polymer of formula I, R 1 , R 2 , 
R 3 and R 4 are each methyl, A is -CH 2 CH 2 OCH 2 CH 2 -, B is -CH 2 CH 2 - and X 2 " is 2 CI", and the average molecular weight 
is 1 ,000-5,000. This ionene polymer is available from Buckman laboratories, Inc. of Memphis, Tennessee as BUSAN® 
77 product or WSCP® product, which are each 60% aqueous dispersions of the polymer. BUSAN® 77 and WSCP® 

40 are biocides used primarily in aqueous systems, including metalworking fluids, for tnicroorganism control. 

[0029] Another particularly preferred ionene polymer having a repeating unit of formula I is the ionene polymer where 
R 1 , R 2 R 3 and R 4 are each methyl, A is -CH 2 CH(OH)CH 2 -, B is -CH 2 CH 2 -and X 2 ' is 2 Cr. This ionene polymer is a 
reaction product of N.N.N'.N'-tetramethyl-l ,2-ethanediamine with (chloromethyl)oxirane, and has an average molec- 
ular weight of 1,000-5,000. The polymer is available from Buckman Laboratories, Inc. as BUSAN® 79 product and 

45 WSCP® II product, which are each 60% aqueous solutions of the polymer. 

[0030] A second type of ionene polymer comprises the repeating unit of formula II: 



55 
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In formula II, the definitions of R 1 , R 2 , and A are the same as those defined above for formula I. X* is a monovalent 
counter ion, one half of a divalent counter ion, or a fraction of a polyvalent counter ion sufficient to balance the cationic 
charge of the repeating unit which forms the ionene polymer. X - may be, for example, a halide or trihalide anion, and 
X* is preferably chloride or bromide. 

5 [0031] The ionene polymers having the repeating unit of formula It may be prepared by known methods. One method 
is to react an amine of the formula R 1 R 2 NH with a haloepoxide such as epichlorohydrin. Ionene polymers having the 
repeating unit of formula II are described, for example, in U.S. Patents Nos. 4,111 f 679 and 5,051 ,124, the disclosure 
of each of which is incorporated here by reference. The biological activity of ionene polymers having the repeating unit 
of formula II is also described in these patents. 

w [0032J Preferred ionene polymers having the repeating unit of formula II are those where R 1 and R 2 are each methyl, 
A is -CH 2 CH(OH)CH 2 - t and X - is C\\ This polymer is obtained as a reaction product of N-dimethylamine with (chlo- 
romethyl)oxirane, and has an average molecular weight of 2,000-10,000. The polymer is available from Buckman 
Laboratories, Inc. as the BUSAN® 1055 product, a 50% aqueous dispersion of the polymer. 

[0033] Another preferred ionene polymer having the repeating unit of formula II is obtained as a reaction product of 
15 dimethylamine with eichlorohydrin, where R 1 and R 2 are each methyl, A is and -CH 2 CH(OH)CH 2 - and X - is CI*. This 
ionene polymer has a 5,000-10,000 average molecular weight, and is available from Buckman Laboratories, Inc. in a 
50% aqueous solution as the BUSAN® 1055 product. 

[0034] A third type of ionene polymer comprises a repeating unit of formula III: 

20 
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50 The group Q is -(CHR') p -. -CH 2 -CH=CH-CH 2 -, -CH 2 -CH 2 -0-CH 2 -CH 2 -, -CH 2 -CH(OH)-CH 2 , or -(CHR') n -NH-C(0)-NH 
(CHR') n -. The group B' is HCH^HtOH^CHg-N+R^^CHR^-NH-CtOJ-NH]-, X'} or H(CHR , ) n -N + R 2 -CH 2 -CH(OH)- 
CH 2 ]-, X'}. The variables n and p independently vary from 2 to 1 2. Each R' is independently hydrogen or a lower alkyl 
group. X 2- is a divalent counter ion, two monovalent counter ions, or a fraction of a polyvalent counter Ion sufficient to 
balance the cationic charge in the group R. X is a monovalent counter ion, one half of a divalent counter ion or a fraction 

55 of a polyvalent counter ion sufficient to balance the cationic charge in the group B\ 

[0035] Preferably, R' is hydrogen or C r C 4 alkyl, n is 2-6, and p is 2-6. Most preferably, R' is hydrogen or methyl, n 
is 3 and p is 2. Preferred counter ions for X 2 - and X are the same as those discussed above for formulae I and II. 
[0036] The polymers of formula III are derived by known methods from bis-(dialkylaminoalkyl) ureas, which are also 
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known as urea diamines, lonene polymers of the formula III, methods of their preparation, and their biological activities 
are described in U.S. Patent No. 4,506,081, the disclosure of which is incorporated here by reference. 
[0037] Preferred ionene polymers having the repeating unit of formula III are those where R is urea diamine and B' 
is CH 2 CH(OH)CH 2 , and X - Is CI*. Available from Buckman Laboratories, Inc., ASTAT product and BL® 1090 product 
5 are 50% aqueous dispersions of this ionene polymer. The ionene polymer is obtained as a reaction product of N,N'- 
bis-[1-(3-(dimethylamino)-propyl)] urea and epichlorohydrin, such ionene polymer having an average molecular weight 
of 2,000-15,000, preferably 3,000-7,000. 

[0038] lonene polymers comprising the repeating units of formulae I, II, and III may also be cross-linked with primary, 
secondary or other polyfunctional. amines using means known in the art lonene polymers can be cross-linked either 
10 through the quaternary nitrogen atom or through another functional group attached to the polymer backbone or to a 
side chain. 

[0039] Cross-linked ionene polymers, prepared using cross-linking co-reactants, are disclosed in U.S. Patent No. 
3,738,945 and Reissue U.S. Patent No. 28,808, the disclosure of each which is incorporated here by reference. The 
Reissue Patent describes the cross-linking of ionene polymers prepared by the reaction of dimethylamine and epichlo- 
15 rohydrin. The cross-linking co- reactants listed are ammonia, primary amines, alkylenediamines, polyglycolamines, 
piperazines, heteroaromatic diamines and aromatic diamines. 

[0040] U.S. Patent No. 5, 051 ,124, the disclosure of which is incorporated here by reference, describes cross-linked 
ionene polymers resulting from the reaction of dimethylamine, a polyfunctional amine, and epichlorohydrin. U.S. Patent 
No. 5,051 ,124 also describes methods of inhibiting the growth of microorganisms using such cross-linked ionene pol- 
20 ymers. Other examples of various cross-linked ionene polymers and their properties are provided in U.S. Patents Nos. 
3,894.946; 3,894,947; 3,930,977; 4,104,1 61 ; 4,164,521 ; 4,147,627; 4,166,041 ; 4,606,773; and 4,769,155; the disclo- 
sures of each of which is incorporated here by reference. 

[0041] A preferred cross-linked ionene polymer has a repeating unit of formula II. This ionene polymer is obtained 
as a reaction product of dimethylamine with epichlorohydrin, cross-linked with ethylenediamine, where R 1 and R 2 are 

25 each methyl, A is -CH 2 CH(OH)CH 2 - and X" is CI*. The ionene polymer has a 100,000-500,000 average molecular 
weight, and is available from Buckman Laboratories, inc. in a 50% aqueous dispersion as BUSAN® 1157 product. 
[0042] Another preferred cross-linked ionene polymer has a repeating unit of formula II, where R 1 and R 2 are each 
methyl, A is -CH 2 CH(OH)CH 2 -, and X" is CI". The ionene polymer is cross-linked with ammonia. This ionene polymer 
has a molecular weight of approximately 1 00,000-500,000, and is available from Buckman Laboratories, Inc. in a 50% 

30 aqueous dispersion sold as the BL® 1155 product. 

[0043] Buckman Laboratories, Inc. products BUSAN® 1099 or BUBOND® 65 are 25% aqueous dispersions of a 
cross-linked ionene polymer having repeating units of formula II, where R 1 and R 2 are each methyl, A is -CH 2 CH(OH) 
CH 2 -, X" is CI", and the cross-linking agent is monomethylamine. This preferred ionene polymer has a molecular weight 
of approximately 1 0,000-1 00,000. 

35 [0044] The ionene polymers comprising the repeating units of formulae I, II, or til may also be capped, i.e., have a 
specific end group. Capping may be achieved by means known in the art. For example, an excess of either reactant 
used to make the ionene polymer can be employed to provide a capping group. Alternatively, a calculated quantity of 
a monofunctional tertiary amine or monofunctional substituted or unsubstituted alkyl halide can be reacted with an 
ionene polymer to obtain a capped ionene polymer, lonene polymers can be capped at one or both ends. Capped 

40 ionene polymers and their microbicidal properties are described in U.S. Patents Nos. 3,931 ,319 and 5,093,073, the 
disclosure of each of which is incorporated here by reference. 

[0045] Each of the above ionene polymers and products identified by trade name is available from Buckman Labo- 
ratories International, Inc. of Memphis Tennessee. 

[0046] The salts of dodecylamine employed in the present invention preferably have the following general formula: 

45 

in which X is an anion or a fraction of a polyvalent counter ion sufficient to balance the cationic charge in the do- 
50 decylamine. X is preferably the conjugate base of an organic or inorganic acid, i.e., X is derived from an organic or 
inorganic add by loss of an ionizable proton. Illustrative examples of suitable organic acids are the mono- and di- 
carboxylic acids; suitable inorganic acids include the hydrohalide acids, such as hydrochloric acid. 
[0047] Preferably, X is derived from an acyclic, cyclic, or aromatic mono- or dicarboxylic acid. The carboxylic acid 
preferably has up to ten carbon atoms. If cyclic or aromatic, the ring may contain one or more heteroatoms, such as 
55 N.O, orS. 

[0048] The carboxylic acid may also be substituted by any suitable substituent that does not adversely effect the 
activity of the inventive compositions. Illustrative examples of suitable substituents include alkyl groups, substituted 
alkyl groups, alkenyl groups, substituted alkenyl groups, amino groups, oxo groups, halogen atoms, etc. 
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[0049] illustrative examples of useful carboxylic acid groups include: acetyl, propionyl, butyryl, citral, lactyl, valeryl, 
phthalyl, succinyl, octanoyl, nonanoyl, formyl, sorbyl, oxalyl, lauryl, and benzoyl. One of ordinary skill will recognize 
that other organic acid groups may also be used in the present invention. 

[0050] The dodecyl group of the dodecylamine may be branched or unbranched, i.e., straight chain. Preferably, the 

5 dodecyl group is unbranched. 

[0051] The dodecyl group may be unsubstituted or substituted by one or more substituents that do not adversely 
effect the activity of the inventive salts. Illustrative examples of suitable substituents include alky I groups, alkenyl 
groups, alkoxy groups, aryl groups, aralkyl groups, hydroxy groups, oxo groups (to form a ketone), acid groups and 
derivatives thereof, such as esters and amides, and halogen atoms. Preferably, the dodecyl group is unsubstituted. 

10 [0052] One or more of the hydrogen atoms bound to the nitrogen atom may be replaced by a suitable substituent to 
give a secondary, tertiary, or quaternary amine salt of dodecylamine. Preferably, a primary amine salt of dodecylamine 
is employed in the inventive compositions. 

[0053] The following carboxylic acid salts of dodecylamine are particularly preferred in the practice of the present 
invention: dodecylamine acetate, dodecylamine propionate, dodecylamine butyrate, dodecylamine citrate, do- 
rs decylamine lactate, dodecylamine valerate, dodecylamine phthalate, dodecylamine succinate, dodecylamine oc- 
tanoate, dodecylamine nonanate, dodecylamine formate, dodecylamine sorbate, dodecylamine oxalate, dodecylamine 
laurate, dodecylamine benzoate, dodecylamine 2-hydroxybenzoate, dodecylamine 3-hydroxybenzoate, or do- 
decylamine 4-hydroxybenzoate. More particularly preferred of these compounds are dodecylamine acetate, do- 
decylamine propionate, dodecylamine butyrate, dodecylamine valerate, dodecylamine phthalate, dodecylamine suc- 
2Q cinate, dodecylamine citrate, and dodecylamine lactate. Most particularly preferred is dodecylamine acetate. 

[0054] The salts of dodecylamine are preferably prepared by reacting dodecylamine with the desired acid in the 
presence of a suitable solvent. Suitable acids groups are available in their acid or salt form either commercially from 
laboratory supply houses or can be prepared from readily available starting materials using well-known literature meth- 
ods. 

25 [0055] The synthesis of the amine salts generally can be carried out in a solvent which may be a solvent for at least 
one of the reactants but which is generally a solvent for the desired product. Preferred solvent systems include inorganic 
acids and organic acids or alcohols. Most preferred is acetic acid. 

[0056] The temperature of reaction may be readily determined by one skilled in the art depending on the particular 
reactants employed. Preferably the temperature of reaction varies from 40°C to 110°C or more, more preferably the 

30 temperature of the reaction is between 70°C and 1 00°C. The reaction is allowed to proceed until complete, as shown, 
for example, by a pH meter (the reaction is complete when the pH meter indicates that the limiting reactant has been 
neutralized). Generally, the reaction is stirred for 30 min to 2 hours, preferably for about 1 to 2 hours. 
[0057] After the reaction is complete, the reaction product can be worked up using well-known techniques to isolate 
and purify the desired salt of dodecylamine. Excess reactants and any solids formed during the reaction can be filtered 

35 off, and the filtrate evaporated to yield the crude product. In cases where the desired salt compound is a solid, the 
product of the reaction can be recrystallized from an appropriate solvent to yield a more pure compound. It should be 
noted, however, that both pure and crude salts of dodecylamine can be used for in the compositions and methods of 
this invention. The preparation of the salts is not limited to the exact process or steps described above. Any of proce- 
dures known to the art which yield the desired end product may be used. 

40 [0058] The particular salt of dodecylamine employed may be selected based on the compatibility of these compounds 
with the materials or media. Compatibility is determined by criteria such as solubility in the fluid system and lack of 
reactivity with the fluid or material or media in question. The compatibility is readily determined by one ordinary skill 
by adding the salt of dodecylamine to the material or media to be used. When used in a fluid system it is preferable 
that the salt of dodecylamine be freely soluble in the particular fluid resulting in a uniform solution or dispersion. 

45 [0059] As described above, components (a) and (b) are used in synergistically effective amounts. The weight ratios 
of (a) to (b) vary depending on the type of microorganisms and material or media to which the composition is applied. 
One skilled in theart can readily determine without undue experimentation, the appropriate weight ratios for a specific 
application. The ratio of component (a) to component (b) preferably ranges from 1 :99 to 99:1 , more preferably from 1 : 
30 to 30:1 , and most preferably 1 :2 to 2:1 . 

50 [0060] Depending upon the specific application, the composition may be prepared in liquid form by dissolving the 
composition in water or in an organic solvent, or in dry form by adsorbing onto a suitable vehicle or it can be compounded 
into a tablet form. The preservative may be prepared in an emulsion form by emulsifying it in water, or if necessary, by 
adding a surfactant. Additional chemicals, such as insecticides, may be added to the foregoing preparations depending 
upon the intended use of the preparation. 

55 [0061] The mode as well as the rates of application of the composition of this invention could vary depending upon 
the intended use. The composition could be applied by spraying or brushing onto the material or product. The material 
or product in question could also be treated by dipping in a suitable formulation of the composition. In a liquid or liquid- 
like medium, the composition could be added into the medium by pouring, or by metering with a suitable device so that 
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a solution or a dispersion of the composition could be produced. 

[0062] The synergistic activity of the combinations described above has been confirmed using standard laboratory 
techniques as illustrated below. Synergism was demonstrated by the method described by Kull, E.C., Eisman, P.C., 
Sylwestrwicz, H.D., and Mayer, R.L., Applied Microbiology 9: 538-541 (1961): 

QA/Qa + QB/Qb 

wherein 

Qa = Concentration of compound A in parts per million, acting alone, which produced an end point. 
Qb= Concentration of compound B in parts per million, acting alone, which produced an end point. 
QA= Concentration of compound A in parts per million, in the mixture, which produced an end point. 
QB = Concentration of compound B in parts per million, in the mixture, which produced an end point. 

When the sum of QA/Qa and QB/Qb is greater than one, antagonism is indicated and when the sum is equal to one, 
additivity is indicated. When the sum of this value is less than one, synergism exists. 

[0063] This procedure for demonstrating synergism of the compositions of this invention is a widely used and ac- 
ceptable procedure. More detailed information is provided in the article by Kull et al. Further information concerning 
this procedure is contained in U.S. Patent No. 3,231 ,509, the disclosure of which is herein incorporated by reference. 
[0064] Based on the above criteria, a synergistic activity against bacteria, fungi and algae is observed when an 
ionene polymer is combined with a salt of dodecylamine. Examples showing synergistic results can be found in the 
following Tables. 



Table 1: 



Synergistic and additive effect of polyquat combinations with dodeclyamine acetate versus selected algae species. 


Test Organism 


Quantities Producing End Points (ppm) 


Qa 


QA 


Qb 


QB 


QA/Qa 


QB/Qb 


(Q A/Qa)+(Q B/Qb) 


Chlorella pyrenoidosa 


2.5 


1 .25 


5 


2.5 


0.5 


0.5 


1.0 


Ulothrix gigas 


5 


2.5 


5 


2.5 


0.5 


0.5 


1.0 


5 


1.25 


5 


2.5 


0.25 


0.5 


0.75 


5 


2.5 


5 


1.25 


0.5 


0.25 


0.75 


5 


2.5 


5 


0.6 


0.5 


0.125 


0.6 


Chlorococcum inumdatum 


1.2 


0.6 


5 


2.5 


0.5 


0.5 


1.0 


Unknown Mixed Cooling Tower Algae 


10 


5.0 


2.5 


1.25 


0.5 


0.5 


1.0 


10 


2.5 


2.5 


1.25 


0.25 


0.5 


0.75 


Qa = DDA alone 

QA = DDA in combination 

Qb = WSCP alone 

QB = WSCP in combination 
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10 



15 



20 



Table 2. 

Synergistic and additive effect of BUSAN 1055 with dodecylamine propionate versus selected algae species 



Test Organism 


Quantities Producing End Points (ppm) 


Qa 


QA 


Qb 


QB 


QA/Qa 


QB/Qb 


(QA/Qa)+(QB/Qb) 


Chlorella pyrenodiosa 


10 


2.5 


5 


2.5 


0.25 


0.5 


0.75 


10 


5 


5 


1.25 


0.5 


0.25 


0.75 


10 


5 


5 


0.6 


0.5 


0.12 


0.62 


10 


5 


5 


0.3 


0.5 


0.06 


0.44 


10 


5 


5 


0.15 


0.5 


0.03 


0.53 


Scenesdesmus obliquos 


5 


2.5 


5 


2.5 


0.5 


0.5 


1.0 


Coccomyxa simplex 


10 


5 


2.5 


1.25 


0.5 


0.5 


1.0 



QA = Dodeclyamine propionate in combination 

Qb= BUSAN 1055 alone 

QB = BUSAN 1055 in combination 



25 



[0065] In general, however, an effective fungicidal, bactericidal or algicidal response can be obtained when the syn- 
ergistic combination is employed in concentrations ranging preferably from about 0.01 ppm to about 1% (i.e., about 
1 0,000 ppm) of the ionene polymer, more preferably about 0.1 to about 5000 ppm, and most preferably about 0.1 ppm 
to about 1000 ppm, and preferably from about 0.01 to about 5000p pm of the salt of dodecylamine, more preferably 
about 0.1 to about 2000 ppm, and most preferably about 0.1 to about 1000 ppm. 



30 Claims 

1 . A composition comprising (a) an ionene polymer and (b) a salt of dodecylamine, wherein components (a) and (b) 
are present in a combined amount synergisticaliy effective to control the growth of at least one microorganism. 

35 2. The composition of claim 1 , wherein the microorganism Is selected from bacteria, fungi or algae. 

3. The composition of claim 1 or claim 2, wherein the ionene polymer comprises the repeating unit of formula I: 



40 



45 



R 1 




x 2 - 



■B 




0) 



50 



55 



wherein 



R 1 , R 2 , R 3 and R 4 are identical or different, and are selected from hydrogen, C r C 20 alkyl optionally substituted 
with at least one hydroxy! group, and benzyl optionally substituted on the benzene moiety with at least one 
C r C 20 alkyl group; 

A is a divalent radical selected from C r C 10 alkyJene, C 2 -C 10 alkenylene, C 2 -C 10 alkynylene, C r C 10 hydroxy- 
alkylene, symmetric or asymmetric di-C 1 -C 10 -alkylenether, arylene, arylene-C 1 -C 10 -alkylene orC^C^-aikyle- 
nearyl-C 1 -C 10 -alkylene; 

B is a divalent radical selected from C r C 10 alkylene, C 2 -C 10 alkenylene, C 2 -C 10 alkynylene, C,-C 10 hydroxy- 
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alkylene, arylene, arylene-C^C^-alkylene or C l -C 10 -alkylenearyl-C 1 -C 10 -alkylene; 

X 2- is a divalent counter ion, two monovalent counter ions or a fraction of a polyvalent counter ion sufficient 
to balance the cationic charge in the repeating unit which forms the ionene polymer backbone. 

The composition of claim 1 or claim 2, wherein the ionene polymer comprises the repeating unit of formula II: 



R 1 and R 2 are identical or different, and are selected from hydrogen, C r C 20 alky! optionally substituted with 
at least one hydroxyl group, and benzyl optionally substituted on the benzene moiety with at least one C r C 20 
alkyl group; 

A is a divalent radical selected from C^C^-alkylene, C 2 -C 10 alkenylene, C 2 -C 10 alkynylene, C r C 10 hydroxy- 
alkylene, symmetric or asymmetric di-C-j-C^-alkylenether, arylene, arylene-C 1 -C 10 -alkylene or C 1 -C 10 -alkyle- 
nearyl-C.,-C 10 -alkylene; and 

X' is a monovalent counter ion, one-half of a divalent counter ion or a fraction of a polyvalent counter ion 
sufficient to balance the cationic charge of the repeating unit which forms the ionene polymer. 

The composition of claim 1 or claim 2, wherein the ionene polymer comprises the repeating unit of formula III: 




00 



wherein 





R 



B' 



(HI) 





wherein R is 



CH 3 



X 



2- 



CH 3 



Q 



N + _ 



CH 3 



CH 3 



or 
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CH3 CH2 CH2 ■ CH3 

V V 
A A 

10 CH 2 CH 2 X 2 "; 

Q is - (CHR') p -, -CH 2 -CH=CH-CH 2 , -CH 2 -CH 2 -0-CH 2 -CH 2 - f -CH 2 -CH(OH)-CH 2 , or - (CHR') n -NH-C(0)-NH 

(chrv; 

B' is {-[CHg-CHlOHJ-CHg-N+RVCCHR^-NH-CCOJ-NHJ-.X-} or {-[(CHR') n -N + R 2 -CH 2 -CH(OH)-CH 2 ]- I X*}; 
wherein 



15 



n and p independently vary from 2 to 12; 
R' is independently hydrogen or a lower alkyl group; 
20 X 2 " is a divalent counter ion, two monovalent counter ions or a fraction of a polyvalent counter ion sufficient 

to balance the cationic charge in the group R; and 

X- is a monovalent counter ion, one-half of a divalent counter ion or a fraction of a polyvalent counter ion 
sufficient to balance the cationic charge in the group B\ 

25 6. The composition of any one of claims 1 to 5, wherein said salt of dodecylamine is an organic salt of dodecylamine. 

7. The composition of claim 6, wherein said organic salt of dodecylamine is a carboxylic acid salt of dodecylamine. 

8. The composition of claim 7, wherein said carboxylic acid is selected from the group consisting of acyclic, cyclic or 
30 aromatic mono- or dicarboxylic acids having up to ten carbon atoms. 

9. The composition of claim 8, wherein said carboxylic acid salt of dodecylamine is selected from the group consisting 
of dodecylamine acetate, dodecylamine propionate, dodecylamine butyrate, dodecylamine citrate, dodecylamine 
lactate, dodecylamine valerate, dodecylamine phthalate, dodecylamine succinate, dodecylamine octanoate, do- 

35 decylamine nonanate, dodecylamine formate, dodecylamine sorbate, dodecylamine oxalate, dodecylamine lau- 

rate, dodecylamine benzoate, dodecylamine 2-hydroxybenzoate, dodecylamine-3-hydroxybenzoate or do- 
decylamine-4-hydroxybenzoate. 



40 



45 



50 



10. The composition of any one of claims 1 to 5, wherein said salt of dodecylamine is an inorganic salt of dodecylamine. 

11 . The composition of claim 11 , wherein said inorganic satt of dodecylamine is dodecylamine hydrochloride. 

12. The composition of claim 8, wherein said carboxylic acid salt of dodecylamine has the following general formula: 

C 12 H 25 NH 3 X 

wherein X is an acyclic, cyclic or aromatic mono- or dicarboxylic acid group having up to ten carbon atoms and 
which is unsubstituted or substituted. 



13. The composition of any one of claims 1 to 12, wherein the weight ratio of (a) to (b) is from 1 :99 to 99:1 . 

14. The composition of claim 13, wherein the weight ratio of (a) to (b) is from 1:30 to 30:1 . 

55 15. The composition of claim 14, wherein the weight ratio of (a) to (b) is from 1:2 to 2:1 . 

16. A method of controlling the growth of at least one microorganism in or on a materia! or medium susceptible to 
attack by microorganism comprising the step of adding to the material or medium (a) an ionene polymer and (b) 
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a salt of dodecylamine in a combined amount synergistically effective to control the growth of at least one micro- 
organism. 

17. The method of claim 16, wherein the material or medium is in the form of a solid, dispersion, emulsion, solution 
or a solid. 

18. The method of claim 16 or 17, wherein the material or medium is wood pulp, wood chips, lumber, paint, leather, 
adhesive and coatings, animal hides, tanning liquor, paper mill liquor, a metalworking fluid, petrochemical, phar- 
maceutical formulation, cooling water, recreational water, dyes, clays, mineral slurries, cationic surfactants and 
formulations with cationic surfactants, influent water, wastewater, pasteurizers, retort cookers, a cosmetic or toiletry 
formulation, textiles, a geological drilling lubricant or an agrochemical composition for crop or seed protection. 

19. The method of any one of claims 16 to 18 comprising the addition to said medium or material of a composition 
according to any one of claims 1 to 1 5. 

Patentanspruche 

1 . Zusammensetzung umfassend (a) ein lonen-PoIymer und (b) ein Salz von Dodecylamin, wobei die Komponenten 
(a) und (b) in einer kombinierten Menge vorhanden sind, die zum Bekampfen des Wachstums von mindestens 
einem Mikroorganismus synergistisch wirksam ist. 

2. Zusammensetzung nach Anspruch 1 , wobei der Mikroorganismus ausgewahlt istaus Bakterien, Pilzen oder Algen. 

3. Zusammensetzung nach Anspruch 1 oder Anspruch 2, wobei das lonen-Polymer die Wiederholungseinheit der 
Formel I umfasst: 




wobei 

R 1 , R 2 , R 3 und R 4 gleich oder verschieden sind und ausgewahlt sind aus Wasserstoff, C^CgQ-Alkyl, das ge- 
gebenenfalls mit mindestens einer Hydroxylgruppe substituiert ist, und Benzyl, das gegebenenfalls mit min- 
destens einer C 1 -C 20 -Alkylgruppe an dem Benzolrest substituiert ist; 

A ein zweiwertiger Rest ist, ausgewahlt aus C r C 10 -Alkylen, C 2 -C 10 -Alkenylen, C 2 -C 10 -Alkinylen, C r C 10 -Hy- 
droxyalkylen, symmetrischem oder asymmetrischem Di-C^-C^-alkylenether, Arylen, Arylen-C 1 -C 10 -alkylen 
oder C^C^-Alkylenaryl-C^C^-alkylen; 

B ein zweiwertiger Rest ist, ausgewahlt aus C r C 10 -Alkylen, C 2 -C 10 -Alkenylen, C 2 -C 10 -Alkinylen, C r C 10 -Hy- 
droxyalkylen, Arylen, Arylen-C r C 10 -alkylen oder C 1 -C 10 -Alkylenaryl-C 1 -C 10 -alkylen; 

X 2- ein zweiwertiges Gegenion. zwei einwertige Gegenionen oder ein Bruchteil eines mehrwertigen Gegenions 
ist, der ausreicht, urn die kationische Ladung in der Wiederholungseinheit auszugleichen, welche das lonen- 
Polymergrundgerust bildet. 

4. Zusammensetzung nach Anspruch 1 oder Anspruch 2, wobei das ionen-Polymer die Wiederholungseinheit der 
Formel II umfasst: 
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(») 



wobei 

R 1 und R 2 gleich oder verschieden sind und ausgewahlt sind aus Wasserstoff, C r C 2 o-Alkyl, das gegebenen- 
falls mit mindestens einer Hydroxylgruppe substltuiert ist, und Benzyl, das gegebenenfalls mit mindestens 
einer C 1 -C^-Alkylgruppe an dem Benzolrest substituiert ist; 

A ein zweiwertiger Rest ist, ausgewahlt aus C 1 -C 10 -Alkylen, C 2 -C 10 -Alkenylen, C 2 -C 10 -Alkinylen, C r C 10 -Hy- 
droxyalkylen, symmetrischem oder asymmetrischem Di-Cj-C^-alkylenether, Arylen, Arylen-C r C 10 -alkylen 
oder C 1 -C 10 -Alkylenaryl-C 1 -C 10 -alkylen; und 

X* ein einwertiges Gegenion, die Halfte eines zweiwertigen Gegenions oder ein Bruchteil eines mehrwertigen 
Gegenions ist, der ausreicht, um die kationische Ladung der Wiederholungseinheit auszugleichen, welche 
das lonen-Polymer bildet. 

Zusammensetzung nach Anspruch 1 oder Anspruch 2, wobei das lonen-Polymer die Wiederholungseinheit der 
Formel III umfasst: 




oder 
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CH 3 CH 2 CH 2 CH 3 

V V 

A A 

* • 

CH2 CH2 ^2- 

ist; 

Q ist -(CHR')p-. -CH 2 -CH=CH-CH 2 , -CH 2 -CH 2 -0-CH 2 -CH 2 -, -CH 2 -CH(OH)-CH 2 , Oder -(CHR') n -NH-C(0)-NH 

(chrv; 

B' ist HCH 2 -CH(OH)-CH 2 -N+R' 2 -(CHR , ) n -NH-C(0)-NH]- 1 X-} oder {-[(CHR , ) n -N+R 2 -CH 2 -CH(OH)-CH 2 ]- > X'}; 
wobei 

n und p unabhangig von 2 bis 12 variieren; 

R' unabhangig Wasserstoff oder eine niedere Alkylgruppe ist; 

X 2 " ein zweiwertiges Gegenion, zwei einwertige Gegenionen oder ein Bruchteil eines mehrwertigen Ge- 

genions ist, der ausreicht, um die kationische Ladung in der Gruppe R auszugleichen; 
und 

X* ein einwertiges Gegenion, die Halfte eines zweiwertigen Gegenions oder ein Bruchteil eines mehrwer- 

tigen Gegenions ist, der ausreicht, um die kationische Ladung in der Gruppe B 1 auszugleichen. 

6. Zusammensetzung nach einem der Anspriiche 1 bis 5, wobei das Salz von Dodecylamin ein organisches Salz 
von Dodecylamin ist. 

7. Zusammensetzung nach Anspruch 6, wobei das organische Salz von Dodecylamin ein Carbonsauresalz von Do- 
decylamin ist. 

8. Zusammensetzung nach Anspruch 7, wobei die Carbonsaure ausgewahlt ist aus der Gruppe bestehend aus acycli- 
schen, cyclischen oder aromatischen Mono- oder Dicarbonsauren mit bis zu zehn Kohlenstoffatomen. 

9. Zusammensetzung nach Anspruch 8, wobei das Carbonsauresalz von Dodecylamin ausgewahlt ist aus der Gruppe 
bestehend aus Dodecylaminacetat, Dodecylaminpropionat, Dodecylaminbutyrat, Dodecylamincitrat, Dodecyl- 
aminlactat, Dodecylaminvalerat, Dodecylaminphthalat, Dodecylaminsuccinat, Dodecylaminoctanoat, Dodecyl- 
aminnonanoat, Dodecylaminfomriiat, Dodecylaminsorbat, Dodecylaminoxalat, Dodecylaminlaurat, Dodecylamin- 
benzoat, Dodecylamin-2-hydroxybenzoat, Dodecylamin-3-hydroxybenzoat oder Dodecylamin-4-hydroxybenzoat. 

10. Zusammensetzung nach einem der Anspruche 1 bis 5, wobei das Salz von Dodecylamin ein anorganisches Salz 
von Dodecylamin ist. 

11 . Zusammensetzung nach Anspruch 11 , wobei das anorganische Salz von Dodecylamin Dodecylaminhydrochlorid 
ist. 

12. Zusammensetzung nach Anspruch 8, wobei das Carbonsauresalz von Dodecylamin die folgende allgemeine For- 
me! aufweist: 



C 12 H 25 NH 3 + X 
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wobei X eine acyclische, cyciische oder aromatische Mono- Oder Dicarbonsauregruppe mit bis zu zehn Kohlen- 
stoffatomen ist, welche unsubstituiert oder substituiert ist. 

13. Zusammensetzung nach einem der Anspriiche 1 bis 12, wobei das Gewichtsverhaltnis von (a) zu (b) 1 :99 bis 99: 
s 1 betragt. 

14. Zusammensetzung nach Anspruch 13, wobei das Gewichtsverhaltnis von (a) zu (b) 1 :30 bis 30:1 betragt. 

15. Zusammensetzung nach Anspruch 14, wobei das Gewichtsverhaltnis von (a) zu (b) 1 :2 bis 2:1 betragt. 

w 

16. Verfahren zum Bekampfen des Wachstums von mindestens einem Mikroorganismus in oder auf einem Material 
oder Medium, das fur einen Angriff durch einen Mikroorganismus anfallig ist, umfassend den Schritt der Zugabe 
von (a) einem lonen-Polymer und (b) einem Salz von Dodecylamin in einer kombinierten Menge zu dem Material 
oder Medium, die zum Bekampfen des Wachstums von mindestens einem Mikroorganismus synergistisch wirksam 

15 ist. 

17. Verfahren nach Anspruch 16, wobei das Material oder Medium in Form eines Feststoffs, einer Dispersion, Emul- 
sion, Losung oder eines Feststoffs voriiegt. 

18. Verfahren nach Anspruch 16 oder 17, wobei das Material oder Medium Holzstoff, Holzschnitzel, Nutzholz, eine 
Anstrichfarbe, Leder, ein Klebstoff und Beschichtungsmaterial, Tierhaute, eine Gerbstoffbruhe, eine Papierfabrik- 
flussigkeit, ein Metallbearbeitungsmedium, eine Petrochemikalie, eine pharmazeutische Formulierung, Kuhlwas- 
ser, der Erholung dienendes Wasser, Farbstoffe, Tonsorten, Mineralaufschlammungen, kationische oberflachen- 
aktive Stoffe und Formulierungen mit kationischen oberflachenaktiven Stoffen, zulaufendes Rohwasser, Abwasser, 
Pasteurisierapparate, Kochvorrichtungen (retort cookers), eine Kosmetik- oder Toilettenartikelfoimulierung, Tex- 
tilien, ein geologisches Bohrschmiermittel oder eine Agrochemikalienzusammensetzung zum Schutz von Pflanzen 
oder Saatgut ist. 

19. Verfahren nach einem der Anspriiche 16 bis 18 umfassend die Zugabe einer Zusammensetzung nach einem der 
30 Anspriiche 1 bis 15 zu dem Medium oder Material. 



Revendications 

35 1 . Composition comprenant (a) un polymere ionene et (b) un sel de dodecylamine, dans laquelle les composants (a) 
et (b) sont presents en une quantite combinee synergiquement efficace pour combattre la croissance d'au moins 
un micro-organisme. 

2. Composition suivant la revendication 1 , dans laquelle le micro-organisme est choisi parmi les bacteries, les cham- 
40 pignons et les algues. 

3. Composition suivant Tune ou I'autre des revendications 1 et 2, dans laquelle le polymere ionene comprend I'unite 
structurale de formule I: 

45 



50 




55 

m 

dans laquelle : 
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R 1 , R 2 , R 3 et R 4 sont identiques ou differents, etsont choisis parmi I'hydrogene, les groupes alkyle en C r C 20 
eventuellement substitues avec au moins un groupe hydroxyle, et le groupe benzyle eventuellement substitue 
sur le fragment benzenique avec au moins un groupe alkyle en Cj-C^; 

A est un radical divalent choisi parmi les groupes alkylene en alcenylene en C 2 -C 10 , alcynylene en 

C 2 -C 10 , hydroxyalkylene en C^C^, dialkyleneetheren C^C^symetriques ou asymetriques, arylene, arylene 
alkylene en C V C^ 0 et alkylene (C 1 -C 10 )aryla!kylene en C r C 10 ; 

B est un radical divalent choisi parmi les groupes alkylene en C 1 -C 10> alcenylene en C 2 -C 10> alcynylene en 
C 2 -C 10l hydroxyalkylene en C r C 10 , arylene, arylenealkylene en C r C 10 et alkylene(C 1 -C 10 )arylalkylene en 

c r c io5 

X 2 * est un contre-ion divalent, deux contre-ions monovalents ou une fraction d'un contre-ion polyvalent suffi- 
sante pour equilibrer la charge cationique dans I'unite structurale qui forme I'ossature de polymere ionene. 

Composition suivant Tune ou I'autre des revendications 1 et 2, dans laquelle le polymere ionene comprend I'unite 
structurale de formule II : 




n 



00 



dans laquelle : 

R 1 et R 2 sont identiques ou differents, et sont choisis parmi I'hydrogene, les groupes alkyle en C^C^ even- 
tuellement substitues avec au moins un groupe hydroxyle et le groupe benzyle eventuellement substitue sur 
le fragment benzenique avec au moins un groupe alkyle en C r C 20 ; 

A est un radical divalent choisi parmi les groupes alkylene en C^C^, alcenylene en C 2 -C 10 , alcynylene en 
C 2 -C 10> hydroxyalkylene en C 1 -C 10 , dialkyleneetheren C^C^symetriques ou asymetriques, arylene, arylene 
alkylene en C r C 10 et alkylene (C 1 -C 10 )arylalkylene en C r C 10 ; et 

X" est un contre-ion monovalent, une moitie d'un contre-ion divalent ou une fraction d'un contre-ion polyvalent 
suffisante pour equilibrer la charge cationique de I'unite structurale qui forme le polymere ionene. 

Composition suivant I'une ou I'autre des revendications 1 et 2, dans laquelle le polymere ionene comprend I'unite 
structurale de formule ill : 




dm 



dans laquelle R est 
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CH 3 



X 2 " 



CH 3 



_ N* 



Q 



CH 3 



CH 3 



ou 



CH 3 



CH 2 



CH 2 



CH 3 



V 
N* 

/\ 



V 

vr 

A 



CH 2 



.CH 2 




/ 



Qest -(CHR') p -, -CH 2 -CH=CH-CH 2 , -CH 2 -CH 2 -0-CH 2 -CH 2 -, -CH 2 -CH(OH)-CH 2 ou -(CHR') n -NH-C(0)-NH 
(CHRV; 

B' est HCH 2 -CH(OH)-CH 2 -N + R , 2 -(CHR , ) n -NH-C(0)-NH]- 1 X-} ou {-[(CHR') n -N+R 2 -CH 2 -CH(OH)-CH 2 ]- 1 X"}; 
formules dans lesquelles : 

n et p varient independamment de 2 a 12; 

R' represente independamment de I'hydrogene ou un groupe alkyle inferieur; 

X 2 " est un contre-ion divalent, deux contre-ions monovalents ou une fraction d'un contre-ion polyvalent suffi- 
sante pour equilibrer la charge cationique dans le groupe R; et 

X' est un contre-ion monovalent, une moitie d'un contre-ion divalent ou une fraction d'un contre-ion polyvalent 
suffisante pour equilibrer la charge cationique dans le groupe B\ 

. Composition suivant Tune quelconque des revendications 1 a 5, dans laquelle le sel de dodecylamine precite est 
un sel organique de dodecylamine. 

. Composition suivant la revendication 6, dans laquelle le sel organique de dodecylamine precite est un sel d'acide 
carboxylique de dodecylamine. 

. Composition suivant le revendication 7, dans laquelle I'acide carboxylique precite est choisi dans le groupe com- 
prenant les acides mono- et dicarboxyliques acycliques, cycliques et aromatiques comportant jusqu'a dix atomes 



. Composition suivant la revendication 8, dans laquelle le sel d'acide carboxylique de dodecylamine precite est 
choisi dans le groupe comprenant I'acetate de dodecylamine, le propionate de dodecylamine, le butyrate de do- 
decylamine, le citrate de dodecylamine, le lactate de dodecylamine, le valerate de dodecylamine, le phtalate de 
dodecylamine, le succinate de dodecylamine, I'octanoate de dodecylamine, le nonanoate de dodecylamine, le 
formiate de dodecylamine, le sorbate de dodecylamine, {'oxalate de dodecylamine, le laurate de dodecylamine, 
le benzoate de dodecylamine, le 2-hydroxybenzoate de dodecylamine, le 3-hydroxybenzoate de dodecylamine et 
le 4-hydroxybenzoate de dodecylamine. 

0. Composition suivant I'une quelconque des revendications 1 a 5, dans laquelle le sel de dodecylamine precite est 
un set inorganique de dodecylamine. 



de carbone. 
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11. Composition suivant la revendication 10, dans laquelle le sel inorganique de dodecylamine precite est le chlorhy- 
drate de dodecylamine. 

12. Composition suivant la revendication 8, dans laquelle le sel d'acide carboxylique de dodecylamine precite a la 
formule generale suivante : 

dans laquelle X est un groupe d'acide mono- ou dicarboxylique acyclique, cyclique ou aromatique comportant 
jusqu'& 1 0 atomes de carbone et qui est non substitue ou substitue. 

13. Composition suivant I'une quelconque des revendications 1 & 12, dans laquelle le rapport en poids de (a) a (b) 
estde 1/99 & 99/1. 

14. Composition suivant la revendication 13, dans laquelle le rapport en poids de (a) a (b) est de 1/30 k 30/1 . 

15. Composition suivant la revendication 14, dans laquelle le rapport en poids de (a) k (b) est de 1/2 a 2/1 . 

16. Procede pour combattre la croissance d'au moins un micro-organisme dans ou sur une matiere ou un milieu 
susceptible d'etre attaque par un micro-organisme, comprenant les etapes d'addition a la matiere ou au milieu (a) 
d'un polymere ionene et (b) d'un sel de dodecylamine en une quantite combinee synergiquement efficace pour 
combattre la croissance d'au moins un micro-organisme. 

17. Procede suivant la revendication 16, dans lequel la matiere ou le milieu est sous la forme d'un liquide, d'une 
dispersion, d'une emulsion, d'une solution ou d'un solide. 

18. Procede suivant I'une ou Pautre des revendications 16 et 17, dans lequel la matiere ou le milieu est de la pate de 
bois, des copeaux de bois, du bois de charpente, de la peinture, du cuir, un adhesif ou revetement, une peau 
d'animal, un jus tannant, un liquide de fabrique de papier, un fluide pour le traitement des metaux, un produit 
petrochimique, une formulation pharmaceutique, de I'eau de refroidissement, de I'eau recreative, un colorant, de 
Pargile, une suspension minerale, un agent tensioactif cationique ou une formulation avec des agents tensioactifs 
cationiques, une eau d'affluent, une eau usee, un dispositif de pasteurisation, un dispositif de cuisson & la cornue, 
une formulation cosmetique ou de toilette, une matiere textile, un lubrifiant de forage geoiogique ou une compo- 
sition agrochimique pour la protection de recoltes ou de semences. 

19. Procede suivant I'une quelconque des revendications 16 & 18, comprenant I'addition au milieu ou & la matiere 
precitee d'une composition suivant I'une quelconque des revendications 1 & 15. 
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